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Ideal interface of two infinite mediums 
(static, flat, sharply terminated) 

�in �ref 
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Conservation of momentum 

 

Continuity equation of wave-
function and its derivative 

 

For specular reflectivity(α=β) 

 

 
where qz=2ksin α, qc=2k 2δ 

 

n=1-δ+iβ 
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Fresnel Reflectivity 

α β 



Fresnel Reflectivity  
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for qz<qc, RF=1  
(total external reflection)  

~ (qc/2qz)
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substrate  vacuum 
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rslab=r01+t01t10r12p2+t01t10r10r12 
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Phase factor p2 =����� 

rslab≈
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2(1-�����),  Rslab=|rslab|2 
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Uniform slab on the ideal substrate 



Uniform slab on the ideal substrate 

Kiessig Fringes 
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Δq=2π/d 

d 

Phase factor p2 =����� 



thick film � small fringes 
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Phase factor p2 =����� 



Parratt Recursion for multilayers 
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 ‘Soft’ (graded) interface 
kinematical approximation(qz>>qc) 

Master formula: 
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Reduce the Fresnel 
Reflectivity 

* 



Slab with non-ideal interfaces  
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 Rough interface  

Uncorrelated surface(*	= +� ):  
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Correlated surface(h-h correlation Function C(r)):  
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                θ1/θ2 
no longer simply specular 
reflection but has a non-zero 
diffuse component (qxy) 

for Capyllary fluctuation: 
 



Example of Reflectivity experiment 

Au nanoparticle film 
 in Langmuir trough 

X-ray detector 
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Thank you! 


